INTRODUCTION
According to the United Nations Economic and Social Council (2016) , over half of the population in sub-Saharan Africa live in slum-like conditions with limited access to suitable housing and the associated municipal service infrastructure. Generally, infrastructure for the delivery of municipal services is thought to account significantly for the productivity differences between high-income and low-income countries (Parente and Prescott, 2000) . Despite governmental recognition of the role of infrastructure and consequent investments, the infrastructure deficits of countries in sub-Saharan Africa remain high (see Foster and Pushak, 2011; Presidential Infrastructure Coordinating Commission, 2012; AfDB, 2013; Veitch, 2014) . Procurement of infrastructure remains paramount. In spite of procurement reforms in several countries in the sub-Saharan African region over the years, procurement capacity deficiencies still persist (World Bank, 1995 , 2000 Agu and Onodugo, 2009; Addo-Duah et al., 2014; de Mariz and Abeillé; 2014) .
Public procurement capacity is multi-faceted including individual, organizational and environmental elements (United Nations Development Programme (UNDP), 2006). The environmental facet relate to an enabling national environment which encapsulates the national legislation, policies and the broader institutional culture required for effective procurement (UNDP, 2010) . The environmental factors border on the institutional arrangements related to public financial management, civil service, education and other civil society participation (Fayomi, 2013; World Bank, 2013; Ndercaj and Ringwald, 2014) . Furthermore, they often describe the role of policy, power relations and social norms in addition to legislation and regulatory reforms (Jensen and Refsgaard, 2008) . The enabling environment is vital to the procurement function of individual procurement personnel and the organisations within which they function. In order therefore to explore infrastructure procurement capacity building, there is a need to understand the extent to which factors relating to the environmental facet inhibit the effectiveness of infrastructure procurement by public organisations. Despite the availability of studies that have highlighted public procurement challenges in countries in sub-Saharan Africa (e.g. Fayomi, 2013; World Bank, 2013; Addo-Duah et al., 2014; de Mariz, and Abeillé, 2014) , the extent to which procurement capacity challenges related to the environmental facet affect the effectiveness of infrastructure procurement by governmental organisations has received limited research. This study investigated the extent to which procurement capacity challenges aligned to an enabling environment affect the effectiveness of infrastructure procurement within the context of Nigeria.
The article is structured as follows: a discussion of the status of infrastructure and public procurement in Nigeria; and a review of the procurement capacity literature to identify issues pertinent to the environmental facet of procurement capacity. The research strategy adopted is then presented before the findings, discussion, and concluding remarks.
STATE OF NIGERIA'S INFRASTRUCTURE AND PUBLIC PROCUREMENT
Sub-Saharan Africa is one of the regions with the poorest people in the world (United Nations Economic and Social Council (2016) . Access to various types of infrastructure remains sparse (United Nations Economic and Social Council (2016) . Although Nigeria is the largest economy in Africa (World Bank, 2017) , the state of its infrastructure still mirrors the situation within its region. Infrastructure for power generation, transport, education, sanitation, health care, housing and other services is inadequate. For instance, housing shortage is estimated at 17 million units (Veitch, 2014) and approximately half of the rural population live more than 2km away from an all-season road (AfDB, 2013) . Access to water and sanitation facilities is also low (Foster and Pushak, 2011) .
Over the years, there have been efforts to address the infrastructure deficits through public procurement which incorporates "all actions from planning and forecasting, On the back of public procurement reforms, some benefits have been attained. Amongst the reported benefits attained are: reinstatement of wrongly awarded public contracts to deserving bidders; good governance of public funds and assets; reduction in corruption; improved transparency and accountability of government; and general restoration of public confidence in public procurement (Fayomi, 2013) . Despite these benefits, procurement within the public sector is still fraught with capacity challenges.
PROCUREMENT CAPACITY
The Organisation for Economic Co-operation and Development (OECD) (2006, p. 12) defines capacity as "the ability of people, organisations/institutions and society as a whole to successfully manage their affairs". In relation to procurement capacity, UNDP (2010) describes procurement capacity development as the process through which individuals, organisations and societies obtain, strengthen, and maintain the capabilities to set and achieve development objectives. Public procurement capacity can be viewed as comprising three facets: individual (i.e. the skills, knowledge and experience of personnel); organizational (i.e. the policies, procedures and systems within an organization that support procurement functions); and an enabling environment.
The enabling environment aspect, which is pertinent to this study, is a term used to describe the broader national system within which procurement personnel and organisations function, and it facilitates or hampers their performance (Ndercaj and Ringwald, 2014) . Whilst this aspect of procurement capacity may not be easy to grasp tangibly, it is central to the understanding of capacity issues at the individual or organization level. The environmental level relates to the availability of legislation, policies as well as broader institutional culture required for effective procurement (UNDP, 2006; Jensen and Refsgaard, 2008 ). Capacity at the environmental level also include power relations and social norms which govern public procurement mandates, priorities, modes of operation and civic engagement across different parts of society (Jensen and Refsgaard, 2008) . The OECD-DAC tool for capacity assessment also focusses on four pillars that can be applied to the environmental aspect of procurement capacity assessment namely: legislative and regulatory framework; institutional framework and management capacity; procurement operations and market practices; and integrity and transparency of the procurement institutions (OECD and World Bank, 2004) . Generally environmental level capacity issues are also influenced by the interactions between public financial management systems, legal and judiciary service, audit services, anticorruption agencies, civil service, educational institutions, private sector and other civil society agencies (Fayomi, 2013; World Bank, 2013; Ndercaj and Ringwald, 2014) . Based on a meta-analysis of procurement studies in sub-Saharan Africa (SSA), Ndercaj and Ringwald (2014) categorized procurement challenges as follows:
 Legislation and regulatory framework -Challenges related to irrelevance of public procurement Acts and frameworks due to rapid and dynamic changes in economy, society and the environment;  Institutional issues -Challenges related to lack of strong procurement institutions and professionals or inadequate training programs throughout government, private or civil services agencies;  Operational and management -Challenges related to limited recognition of procurement as a specialist and strategic function; and  Control and integrity -Challenges related to inadequate trust, honesty, transparency, integrity, compliance, monitoring, and accountability. These challenges, some of which have been reported in other procurement studies in Nigeria and other sub-Saharan African countries, in the main are issues that relate to an enabling environment for procurement. Table 1 presents a variety of challenges (drawn from literature) that relate to an enabling environment for procurement. The challenges have also been clustered along the lines of Ndercaj and Ringwald's (2014) categorisation and the pillars of the OECD-DAC capacity assessment tool (OECD and World Bank, 2004) . Based on this categorisation, it can be seen that the institutional challenges are the most common, followed by challenges related to control, integrity and transparency.
The operational challenges are the least common. Despite recognition of these challenges within the extant literature, an assessment of the extent to which the adversely impact the effectiveness of infrastructure procurement by public institutions at state and local government levels within the Nigerian context is lacking. Such assessment could enable determination of the critical challenges affecting infrastructure procurement.
[Insert Table 1]

RESEARCH METHOD
Based on the research aim a quantitative cross-sectional questionnaire survey was adopted as the method of inquiry. The choice of this strategy was borne out of the need to gauge the effect of challenges related to the environmental facet of procurement capacity. The study undertook a survey of public personnel involved in the procurement of infrastructure.
Design of the Survey
The first section of the questionnaire solicited background information about respondents and the public institutions they work for. This included their professional role, experience, the types of infrastructure they are involved in their procurement, the type of organization they work for (i.e. state or local government organization) and the location of the organization (northern or southern geopolitical zone). According to Adewole (2014) there are apparent differences in the procurement capacities of organisations, hence the consideration of the type and location of the respondents' organisations. A second section of the questionnaire solicited opinions about the challenges drawn from the literature ( Table 1 ). The respondents were asked to rate the extent to which the challenges adversely affect the effectiveness of infrastructure procurement by the organisations. A 5-point Likert scale (i.e. 1= not at all; 2 = low; 3 = moderate; 4 = high; 5 = very high) was used.
Sampling
The survey for this study was administered among infrastructure procurement personnel within local government authorities' works departments and within state ministries, agencies and institutions in two locations -Kaduna Sate (Northern Nigeria) and Oyo State (Southern Nigeria). The personnel included built environment professionals and personnel who are often involved in the initiation, planning, design, execution, and evaluation phases of municipal infrastructure procurement (e.g. urban/town planners, architects, civil/structural engineers, quantity surveyors, project managers, electrical engineers, and procurement administrators). These two states were selected for being homes to major Nigerian cities (Kaduna City and Zaria in Kaduna State, and Ibadan in Oyo State) and also due to the inadequate state of infrastructure in the states (see Oyo State Government, 2010; Kaduna State Government, 2013) . A total of 373 questionnaires were administered by hand delivery to the infrastructure procurement personnel described above over a period of three months (July -September 2016). 288 valid questionnaires were returned (i.e. 77.21% response rate) comprising 117 (from the north) and 171 (from the south).
Data analysis
Both descriptive and inferential statistics were used in the analysis of data with the aid of IBM SPSS (Version 23) package. One-sample t-test (with test values 1.5, 2.5 and 3.5) was used to explore the levels of impact of the challenges on the effectiveness of infrastructure procurement. From the five-point Likert scale, a test value of 1.5 approximates to 2 on the scale (i.e. "Low" effect). Also, from the five-point Likert scale, a test value of 2.5 approximates to 3 on the scale (i.e. "Moderate" effect), and a test value of 3.5 approximates to 4 on the scale (i.e. "High" effect). The extent of impact of the challenges were thus determined based on variables achieving a statistically significant Mean greater than the test values (Ahadzie et al., 2008; Field, 2013) . The independent samples t-tests was also used to explore the existence of statistically significant differences in the perceived effect of the challenges based on the type of organization (local and state) and the location of organization (north and south) of the respondents.
RESULTS
The results are presented below under two main themes: respondents' demographic information; and effects of procurement challenges on effectiveness of infrastructure procurement.
Demographic Information
The respondents' role and involvement in infrastructure procurement are shown by Table   2 . From the table, the respondents are largely in roles that are related to infrastructure procurement. Additionally, the mean experience in their role is 13.48 years (standard deviation = 7.21) and the mean experience in procurement of infrastructure is 9.51 years (standard deviation = 6.166). Overall, from the respondents' demographic profile, it is reasonable to conclude that they are well placed to adequately respond to the subject of inquiry being addressed by the survey. Their responses can thus be regarded as reliable.
[Insert Table 2]
Effect of Procurement Capacity Challenges
The research sought to establish the extent to which procurement challenges pertaining to an enabling environment are affecting the effectiveness of infrastructure procurement by public organisations. This was based on respondents' perceptions about the effect of the environmental level challenges shown in Table 1 .
Based on a ranking of the challenges by their Mean extent of adverse impact (shown by An initial one-sample t-test (with test value of 3.5) to examine whether the Mean score for each challenge is significantly greater than 3.5 (i.e. considered as having at least a "High" effect on procurement effectiveness) revealed no significant results. A subsequent onesample t-test (with test value of 2.5) to examine whether the Mean score for each challenge is significantly greater than 2.5 (i.e. considered as having at least a "Moderate" effect on procurement effectiveness) revealed significant results for all the challenges. This is shown by Table 3 . Consequently the one-sample t-test with test value of 1.5 was not needed.
Results of independent-samples t-test performed to explore significant differences in the extent of impact of the challenges by comparison of organization (i.e. local government compared to state government) is summarized in Table 4 . For the sake of brevity on the significant results are shown by Table 4 . From the results, Lack of knowledge and professionalism in public procurement [t (285) =2.129, p = 0.034] is the only challenge found to affect the effectiveness of procurement within local government more than state government organisations. Independent-samples t-test to explore differences in perceived effect of the challenges based on location of respondent organization (i.e. north or south Nigeria) did not yield any significant results.
[Insert Table 3] [Insert Table 4 ]
DISCUSSION
The analysis revealed some findings which are the focus of this discussion. Whilst it is not surprising that none of the challenges is perceived as having no adverse effect (given their mention in the extent literature (Table 1) ), overall, it is rather surprising that none of the challenges is perceived as having at least a "high" impact considering that several of them have persistently been reported in literature. This may be a reflection of some of the benefits gained through public procurement reforms (e.g. due process policy). For instance, Fayomi (2013) reported benefits such as: good governance of public funds and assets; reduction in corruption; improved transparency and accountability of government; and general restoration of public confidence in public procurement. Also, according to Adewole (2015) , the introduction of the due process mechanism in Oyo State yielded benefits such as: getting best value-for-money in public procurement; enhanced competitiveness and transparency; and money savings.
Interestingly, Political interference and nepotism, and Corruption and conflict of interest
were identified as the two topmost environmental capacity challenges by respondents. Importantly, the four challenges highlight that transparency, integrity and accountability issues continue to be key areas of concern in Nigeria's public procurement, including the procurement of infrastructure.
Contrary to the view that agencies in lower tiers of government have greater capacity constraints (Agu and Onodugo, 2009; Fayomi, 2013) , only one of the 30 challenges was found to adversely affect the effectiveness of procurement by local government organisations more than state government organisations (i.e. Lack of knowledge and professionalism in public procurement). Also, the independent-samples t-test revealed no significant differences in the perceived effect of the challenges based on location of respondents' organization. The findings thus seem to suggest that the level of public procurement organization in the national governance structure (i.e. state and local government) and geopolitical location (i.e. south and north of Nigeria) have a limited bearing on the extent of impact of the challenges on the effectiveness of infrastructure procurement by public organisations. This seem to suggests that equal attention may be needed in addressing the impact of the challenges on organisations across state and local government levels, and also across different geopolitical locations (particularly north and south).
Despite the afore mentioned potential benefits of public procurement reforms in Nigeria, the study still signals the prevalence of public procurement challenges which led to the procurement reforms in the first place. The primary drivers of procurement reform in Nigeria and more broadly in developing country contexts include: lack of procurement capacity and knowledge; lack of procurement plans and procedures; and malpractice and corruption (Evenett and Hoekman, 2005; Jensen and Refsgaard, 2008; Ndercaj and Ringwald, 2014; Telgen et al., 2016) . As previously noted, corruption and malpractice related factors (i.e. Political interference and nepotism and Corruption and conflict of interest) as well as the lack of capacity (i.e. ineffective auditing, monitoring and evaluation) emerged as key inhibitors of public infrastructure procurement effectiveness.
With respect to corruption, the findings reinforce reports that signal the widespread prevalence of these practices within the public sector in Nigeria as well as in other countries in sub-Saharan Africa (see Bowen et al., 2012; World Bank 2000; 2013; Fayomi, 2013; Adewole, 2014; Transparency International, 2017; Ameyaw et al., 2017) . For instance, Transparency International's (2016) corruption perception index 2016 shows that sub-Saharan Africa is the worst region in terms of the perceived levels of public sector corruption.
Whereas the findings of the study pertain to Nigeria, they have overarching implications for developing country contexts, especially the sub-Saharan Africa region, where procurement practice and evolution has been established to be similar (Evenett and Hoekman, 2005; Ndercaj and Ringwald, 2014) . Furthermore, there has been consistency in the findings of previous procurement related research, following the introduction reforms by governments and international institutions such as the World Bank over the past two decades (Telgen et al., 2016) . These findings bring into focus the effectiveness of the model of procurement reforms adopted across the sub-Saharan African region, especially in relation to their effectiveness in dealing with corruption and malpractice as well as procurement capacity issues. The procurement reforms in several sub-Saharan African countries, including Nigeria have mainly been through the enactment of laws and the establishment of national level/centralised procurement regulatory bodies (Fayomi, 2013; Telgen et al., 2016) . However, the findings of this study and others (e.g. Telgen et al., 2016) are symptomatic of a lack of complete effectiveness of the implementation of these reforms, particularly in tackling corruption, malpractice and capacity issues in public procurement. There is thus a need for an evaluation of the effectiveness of the approaches adopted for procurement reform across the sub-Saharan Africa region given the evidence from Nigeria and other similar contexts like Ghana (Ameyaw et al., 2017) and more generally developing countries (Neupane et al., 2012) .
CONCLUSIONS
Whilst infrastructure is vital to the socio-economic development of countries, their effective procurement by public agencies can be fraught with challenges that pertain to an enabling national environment and its conduciveness for effective procurement. This study has examined the extent to which various external issues (30 environment level challenges) within this sphere of procurement capacity adversely impact on the effectiveness of infrastructure procurement by public agencies within Nigeria's local and state governance structure. In the main, the challenges examined by this study are perceived by procurement personnel as generally having a moderate impact.
Nonetheless, challenges related to transparency, integrity, capacity and accountability are considered to be amongst the topmost challenges adversely affecting the effectiveness of infrastructure procurement by state and local government organisations.
Interestingly, from this study, there is limited evidence to suggest that public procurement institutions across state and local government levels, and also across different geopolitical contexts experience these challenges at significantly different extents. This study also brings into focus the need for re-examination of the models of procurement reforms adopted in developing countries in view of the evidence from Nigeria.
In view of the above conclusions, the following recommendations are offered:
 Concerted, and sustained efforts by policy makers at various levels of government, public infrastructure procuring entities and civil society groups, are still needed to mitigate the effect of the procurement capacity challenges examined, in particular issues regarding transparency, integrity and accountability. Such efforts would benefit from coordination with public financial management systems, the legal and judiciary service, audit service, anti-corruption agencies, educational institutions, and the private sector, due to their interaction with capacity issues related to an enabling environment.
 As procurement capacity is not static, but could improve or become worst, periodic assessment of the effect of capacity issues pertaining to an enabling national environment would be beneficial to policy formulators and implementers in gauging the state of health of the effectiveness of infrastructure procurement.
 Aligned to the above recommendation, the challenges examined in this study could be used in further procurement capacity assessment studies within other states in Nigeria, and indeed other national contexts, particularly in sub-Saharan Africa and other developing regions, where there are significant deficits in infrastructure and deficiencies in public procurement.
 Procurement reforms in sub-Saharan and other developing countries share some similarities in respect of the challenges that led to the reforms (e.g. corruption, malpractice and capacity issues) and approaches to the reforms (e.g. enactment of procurement legislation and establishment of central regulatory bodies). The findings of this study in respect of corruption and malpractice in public procurement ought to stimulate reviews of the effectiveness of the approaches to the procurement reforms in sub-Saharan and other developing countries.
 This study is solely based on a quantitative research approach involving a survey of public procurement personnel. As such, underlying reasons regarding the findings could not be explored in-depth. Further studies involving qualitative approaches could be worthwhile in unearthing further empirical realities.
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